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(54) COORDINATE INPUT DEVICE^ ~' 
(11) 60-243729 (A) (43) 3.12.1985 (19) JP 

(21) Appl. No. 59-98538 (22) 18.5.1984 
(71) CANON K.K. (72) MASAO TOKOKUNI(l) 
(51) Int. CI 4 . G06F3/03,G06Kll/06 

PURPOSE: To improve the coordinate reading accuracy and reliability of a coor- 
dinate input device by reading out a specific pattern on an information plate 
optically by an operation part. . 

CONSTITUTION: The coordinate input device is constituted of an information 
plate 1 and an operation part 4 for finding out and outputting coordinate infor- 
mation consisting of its moving distance and moving direction by optionally 
moving on the plate 1 and optically detecting a pattern on the plate 1. The 
information plate 1 is constituted by forming plural cones 3 of which surface is 
uniformly ground are formed like a matrix on a black surface 2. Photodetecting 
parts 6-9 on the operation part 4 detect the reflected light 11 of light flux 
10 irradiated from an light emitting part 5 by said conical surface 3 as four 
1/4 arcs formed on the photodetecting surface having a prescribed width on the 
periphery of each cone 3. An added value obtained by adding respective detect- 
ing signals from the photodetecting parts 6—9 under prescribed combination is 
inputted to a differential amplifier circuit with a fixed polarity to detect the 
moving direction. The moving distance is detected by counting up square signals 
based upon the detected signals to input the coordinate information. 





(54) DETECTING METHOD OF DIRECTION INPUT 
(11) 60-243730 (A) (43) 3.12.1985 (19) JP 

(21) Appl. No. 59-99025 (22) 17.5.1984 

(71) MATSUSHITA DENKI SANGYO K.K. (72) TOORU SAKON(l) 
(51) Int. CI*. G06F3/03 



PURPOSE: To execute coordinate input processing easily adding direction informa- 
tion to a display picture or the like by identifying information related to a 
direction on the basis of an angle formed by a straight line between two points, 

a-starting~point-and-an^nd-poi^ 

information. 

CONSTITUTION: A direction input part 36 consists of a direction input detector 
31 and its control part 32 and the detector 31 is constituted of a touch panel 
for matrix keys. The coordinate signals of a course of a finger moved on the 
panel are successively sent to a direction detecting/identifying part 37 through 
said control part 32. The part 37 is constituted of a receiving buffer 38 and an 
information processor 35 to extract the coordinates of the starting point and 
end point of the course of said finger. An angle formed by the straight line 
connecting said two points and the X axis is found out from the extracted 
coordinates and classified to any one of eight directions of vertical, horizontal 
and oblique directions. The information processor 35 executes picture processing 
including the inputted direction on the basis of the direction information and 
displays the processed result on an information display device 33. 




(54) SELF- DIAGNOSIS DEVICE OF MAGNETIC DISC CONTROL DEVICE 

(11) 60-243731 (A) (43) 3.12.1985 (19) JP 

(21) Appl. No, 59-99105 (22) 17.5.1984 

(71) NIPPON DENKI K.K. (72) SADAO YOSHIDA 

(51) Int. CI*. G06F3/06,GllB19/02 



PURPOSE: To decide the self -diagnosis of a function and the position of a trouble 
easily by executing sequence control for automatically generating a proper false 
signal pattern and automatically deciding the generated result. 

CONSTITUTION: A self -diagnosis device of a control device 3 for controlling a 
magnetic disc device 2 on the basis of an instruction from a host device 1 is 
constituted of. a magnetic disc control basic circuit 3', interface switching cir- 
cuits 4, 5 between the host device 1 and the magnetic disc device 2, a false 
signal generating circuit 7 for generating an optional signal pattern, a decision 
circuit 6, a display device 9 for a diagnozed result, and a control circuit 8 for 
these devices. In the diagnosis operation, false signals 18, 19 are inputted from 
the circuit 7 to the basic circuit 3' through the switching circuits 4, 5 and the 
control device 3 is electrically disconnected from the host device 1 and the 
magnetic disc device 2. The decision circuit 6 compares the output signals 13, 
14 of the basic circuit 3' with decision data 22 to decide the normality of the 
operation of the basic circuit 3' in accordance with the coincidence/dissidence 
of both the data and sends the decided result to the control circuit 8. 
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Claim 

A direction input detection method characterized in that it is equipped with a touch panel 
configured with matrix keys comprising X coordinates and Y coordinates as an input means; 
whereby, when gt user moves a finger on the surface of the. aforempntinnpH tnuch panel 
coordinates of the start point and t he end point o f the track of the finger are detected , and 
direction information is identified based on the angle created bv ^a straight line connecting the 2 
points a nd the reference axis of the aforementioned touch panel and the relative positions of the 2 
points. 
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Detailed explanation of the invention 
Industrial application field 

The present invention pertains to a simple method for detecting directio n information on a 
direction input using a touch panel. 

Configuration of a conventional example and its problem 

Because a touch panel is fixed onto the screen of an information display device, and an 
input is made by touching the position of a key displayed on the aforementioned information 
display device while looking at a video image, it is widely utilized as one form of man-machine 
interface for an interactive information system in recent years. 

A conventional example of the utilization of the touch panel is shown below. Figure 1 is a 
diagram illustrating a configuration example of an interactive information system in which a touch 
panel is utilized in the conventional manner. In addition, Figure 2 is a diagram showing an 
example of the key configuration of the touch panel. In Figure 1, when a user touches an 
applicable key on touch panel 1 1 comprising the key configuration shown in Figure 2, a 
coordinate signal corresponding to the position touched is sent to touch panel control part 12. At 
the aforementioned touch panel control part 12, the coordinate signal received is converted into 
coordinate information with a prescribed format and sent to information processor 15. At 
information processor 15, prescribed processing is carried out , and the result is output to various 
devices, such as information display device 13, printer 16, and disk 17. This is the most popular 
way the touch panel is utilized. 

The conventional exaimple was ranked as a mere input device for specifying processing 
which carried out the processing corresponding to a simple input of specific coordinate 
information. However, in consideration of a man-machine interface function, a function to output 
information pertaining to a direction expressed by multiple pieces of information input coordinates 
or information on a shape is essential. Also, when only its simple utilization is at issue, a system 
equipped with the conventional function of a touch panel as well as the direction input detection 
function could be utilized in a wider range of applications than a system which utilizes a dedicated 
direction input device. 

Purpose of the invention 

The present invention pertains to a simple direction input detection method by which 
direction information can be input using an image almost identical to the one a user imagines in 
the head in order to carry out the processing while adding directionality to an image displayed on 
an information display panel without affecting the configuration of the aforementioned 
conventional touch panel. 
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Configuration of the invention 

The present invention has a configuration in which a touch panel comprising matrix keys 
as a direction input device and a direction input control part are provided for a direction input part, 
coordinate information on a start point and an end point is extracted from information on a series 
of coordinates specified as a user moves a finger in the intended direction on the touch panel, and 
the information pertaining to 3 directions, namely, vertical, horizontal, or diagonal, is identified 
based on the angle created by the straight line connecting the 2 points and the reference axis and 
the relative positions of the 2 points in order to provide information used to carry out processing 
while adding directionality to an image displayed on an information display device. 

Explanation of an application example 

Figure 3 is a diagram illustrating the configuration of an application example of a system 
to which the direction input detection method of the present invention is applied. Although Figure 
3 is basically identical to the one with the configuration shown in Figure 1, it is shown here again 
in order to further clarify the functions of the respective parts of the present invention. 

Direction input part 36 comprises direction input detector 31 and direction input detector 
control part 32. Aforementioned direction input detector 3 1 is configured with a touch panel 
comprising matrix keys. Here, although aforementioned direction input detector 31 may be fixed 
onto the screen of information display device 33 like the way the conventional touch panel is 
utilized, if the purpose of its use is to be restricted to the input of direction information, it doe not 
necessarily have to be fixed onto the screen, and 8 x 8 keys should be sufficient. 

The user moves a finger from an arbitrary position to another arbitrary position on 
direction input detector 33. Coordinate signals representing the track of the finger moved by the 
user are sent to direction input detector control part 32 in sequence, converted into pieces of 
coordinate information with a prescribed format, and sent to direction detection/identification part 
37. Aforementioned direction detection/identification part 37 is configured with reception buffer 
38 and information processor 35. The series of pieces of coordinate information sent from 
aforementioned direction input detector control part 32 are accumulated into aforementioned 
reception buffer 35 temporarily. Upon receiving the series of pieces of coordinate information, 
reception buffer 35 extracts the first and the last pieces of coordinate information as coordinates 
of the start and end points of the track of the finger moved by the user. 

When the coordinates of the start point and the end point extracted are denoted as (Xo,Y 0 ) 
and (Xi, Yi), angle 6 created by the straight line connecting the 2 points and the X axis can be 
obtained from 



Thus, the ranges of the divisions of the 3 directions, namely, horizontal, vertical, and 
diagonal, can be specified in the manner shown in Figure 4. When the ranges of the directions 
specified in Figure 4 are tabulated with respect to angle 0 and tan 0, Table 1 results. In Table 1, a 

represents ' x *~*° (=tan0). 

Furthermore, opposite directions within the respective ranges ® through ® are identified 
using coordinates Xo and X! or Y 0 and Yi of the start point and the end point. Table 2 is a list of 
conditions for identifying the directions within the respective ranges ® through ® in Table 1 and 
the directions identified as a result. 
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A direction input arbitrarily from direction input detector [sic; information display device] 
33 is classified into one of a total of 3 directions, that is, vertical, horizontal, and diagonal, 
through the aforementioned procedure. Video processing added with the direction input is carried 
out by information processor 35 based on the classified direction information, and the result is 
displayed on information display device 33. 

An outlined flow of the direction detection and the identification processing is shown in 
Figure 5. An application example utilizing the direction input detection method in accordance with 
the present invention is shown below. In Figure 3, assume that new pages are flipped on the 
screen of aforementioned information display device 33 for the pieces of image information 
displayed on information display device 33 as if flipping the pages of a book. 

The user moves the finger to the left on direction input detector 3 1 based on the direction 
ranges decided in Figure 4. Assuming that the coordinates of the start point and the end point then 
are (8,8) and (3,9), Equation (1) yields 0 = +0.1974, which is within range ® according to Table 
1, so that it is identified as a piece of information indicating the horizontal direction. Next, 
because Xo > Xi according to Table 2, it is identified as a piece of direction information indicating 
left. 

Information processor 35 carries out image processing for flipping the page to the left on 
information display device 33 based on the pieces of direction information identified in said 
manner. 

Effect of the invention 

In the case of the direction input detection method of the present invention which adopts 
the aforementioned identification method, because the identification procedure is not dependent 
on the format of the data output from the touch panel, it can be applied to a conventional system 
easily, so that it is highly advantageous as a simple direction input detection method used for 
direction-added image processing. 

Brief description of the figures 

Figure 1 is a block diagram of an application example of an interactive information system 
utilizing a conventional touch panel; Figure 2 is a diagram showing an example configuration of 
touch panel keys; Figure 3 is a block diagram of a system to which the direction input detection 
method of the application example of the present invention is applied; Figure 4 are diagrams 
showing the ranges of the divisions of identifying directions; and Figure 5 is a flowchart of the 
detection and the identification of the direction in Figure 3 . 

31 ... direction input detector; 38 ... reception buffer; 35 ... information processor, and 
33 ... information display device. 



Figure 1 



Keys: a Other processors, etc. 

1 1 Touch panel 

12 Touch panel control part 

13 Information display device 

14 Information display device control part 

1 5 Information processor 

16 Printer 

17 Disk 



*7 


n 


n 


**. 




47 


4? 


! 77 




n 


r* 










?i 




& 












fS 


$4 
— 


/* 






4* 


$4 










« ; 




*J 


4? 




f» j 


#*' 


it 














ti 


// 


« 






*r 


*/ 




4* 


M 


to 




4* 




4^; 


7P\ 



Figure 2 



7 




Key: 3 1 Direction input detector 

32 Direction input detector control part 

33 Information display device 

34 Information display device control part 
3 5 Information processor 

36 Direction input part 

37 Direction detection/identification part 
3 8 Reception buffer 
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Key: 1 Direction identification procedure 

2 Receive coordinate information 

3 Reception buffer empty? 

4 Retrieve data from buffer 

5 Extract coordinates of start point and end point from data retrieval from buffer 

6 Start point 

7 End point 

8 Identification of direction based on 9 

9 In which of range 1-4 in Table 1 is it included? 

10 Identification of direction used based on (Xo,Y 0 ) and (Xi,Yi) 

1 1 Processing added with direction identified 

12 End 

13 Reception 

14 Detection of start point and end point 

1 5 Identification of direction 

1 6 Information processing 



